
MONTHLY WEATHER REVIEW. 
Editor: Prof. CLEVEUND ABBE. Assistant Editor : H. H. KIB~ALL. 

VOL. XXXT. FEBRUARY, 1903. 

INTRODUCTION. 

No. 2 

The MONTHLY WEATHER REVIEW for February, 1903, is based 
on data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph and mail, 160; 
West Indian service, cable and mail, 8; River and Flood ser- 
vice, rainfall only, 49, river and rainfall, 162; voluntary ob- 
servers, domestic and foreign, 2565; total Weather Bureau 
Service, 2944; Canadian Meteorological Service, by telegraph 
and mail, 20, by mail only, 13; Meteorological Service of the 
Azores, by cable, 2; Meteorological Office, London, by cable, 
8; Mexican Telegraph Company, by cable, 3; Army Post Hos- 
pital reports, 18; United States Life-Saving Service, 9; South- 
ern Pacific Company, 96; Hawaiian Meteorological Service, 75; 
Jamaica Weather Service, 130; Costa Rican Meteorological 
Service, 25; The New Panama Canal Company, 5; Central 
Meteorological Observatory of Mexico, 20 station summaries 
and printed daily bulletins and charts, based on simultaneous 
observations at  about 40 stations; Mexican Federal Telegraph 
Service, printed daily charts, based on about 30 stations. 

Special acknowledgment is macle of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Territorial 
Meteorologist, Honolulu, H. I. ; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mesico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs ; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander W. 
H. H. Southerlnncl. Hydrographer, TTnited States Navy ; H. 
Pittier, Director of the Physico-Geographic Institute, San JosC, 

Costa Rica; C o m ~ ~ ~ l d r t n t  Francisco 5. Chaves, Director of the 
PrIeteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. M. Shaw, Esq., Secretary, Meteorologi- 
cal Office, London; Rev. Josef Algu6, S. J., Director, Philip- 
pine Weather Service; and H. H. Cousins, Chemist, in charge 
of the Jamaica Weather Office. 

Attention is called to the fact that the clocks and self-regis- 
ters a t  regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
liours behind Cfreenwich time; as far as practicable, only this 
standard of time is used in the test of the REVIEW, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157' 30', or 
l o h  30" west of Greenwich. The Costa Rican standard of time 
is that  of San Josh, Oh 36" 13" slower than seventy-fifth meridian 
time, corresponding to 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntarp.observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern stanilard; otherwise, the local standard is mentioned. 

Barometric pressures, whether I' station pressures " or " sea- 
level pressures." are now reduced to standard gravity, so that 
they express pressure in a standard system of absolute meas- 
ures. 

~~ 

FOREOASTS AND WARNINGS. 
By Prof. E. B. GARRIOTT, in charge of Forecast Division. 

From February 1 to 17 there was a succession of barometric weather conditions generally over the United States. From 
disturbances of marked intensity over the southern and east- the 33d to the 28th a storm moved from Arizona to the St. 
ern districts of the TJnited States. These disturbances, four Lawrence Valley, its passage over the Great Lakes being at- , 
in number, apparently originated over the southern Plateau tended during the 27th and 28th by storms of marked severity. 
region a t  intervals of about four days. From the southern Three of the storms referred to, of the first and second dec- 
Plateau they moved eastward to Texas, ani1 thence northeast- ades of the month, and a storm t,liat occupied Newfoundland 
ward to  the Atlantic coast attended, in three instances, by sec- on the ls t ,  apparently moved north of east from the American 
ondary storms that apparently developed over the west part of coast and passed to the north of the British Isles, attended 
the Gulf of Mexico. During this period but one disturbance over the Atlantic by gales of unusual violence. 
of marked strength advanced from the Northwest. On the A notable feature of the weather of the month was that while 
morning of the 9th this disturbance appeared, with barometric the rapid succession of severe storms continued over the United 
pressure below 29.30 inches, in the region north of Washing- States, the Atlantic, and northern Europe the barometric pres- 
ton and western Montana. By the morning of the 10th the sure continued abnormally high over southern, and more 
northwestern storm, and another from the southern Plateau, especially southwestern Europe; from the 23~1, when the 
had advanced to the one-hundredth meridian. During the center of the last American storm of the month reached 
10th the tracks of these storms converged, and by the morn- the region north of Scotland, until the 28th, barometric pres- 
ing of the 11th they had united over Lake Michigan. sures were low over southweutern Europe and the center of a 

The .storms of this period, 1st to 17th, were attended by barometric depression of exceptional strength remained almost 
heavy rain in the southern and heavy snow in the northern stationary north of the British Isles. The steep barometric 
districts east of the Pacific coast States, and by high winds on gradient of this apparently stationary disturbance extended 
the Atlantic and Gulf coasts and the Great Lakes, and their over the Atlantic almost to the American coast, and caused, 
passage was followed by cold waves of marked severity. I n  during the last five or a i s  days of the month, a continuation 
the Ohio Valley and the Southern States the excessive precipi- of violent gales from Newfoundland to the western European 
tation resulted in high water stages in the riyers-and streams. coasts. 

From the 17th to 24th there was a period of stagnated The first important storm of the month occupied Nevada on 
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the morning of the lst ,  and reached the Gulf of St. Lawrence 
on the 5th. The heavy rains of the 3d, 4th, and 5th, accom- 
panied by thawing, resulted in floods in the Allegheny and 
Monongahela rivers and tributaries. All interests about the 
headwaters of the Ohio likely to be affected by high water 
were kept informed by clay and night of the stage of the riv- 
ers, and advices and warnings were issued hourly by the Pitts- 
burg ofice of the N'eather Bureau with regard to anticilmtecl 
stages. On the 4th that office adT-ised the public to prepare 
for high water, and predicted IL stage of 24 feet on the gage 
at  Pittslnirg by the 5th. A stage of 24 feet was reached a t  
noon on the 5th. On the niorning of the 5th when the \\est- 
ern storm referred to WILH central over the Canadian Maritime 
Provinces, the following mestlage mas cabled to Lloyds, 
London : 

Severe storm will inore e;istwartl from Ne\+ founclland to-clay. 

This storm reached a position north of the British Isles on 
the loth, and by tlie morning of the 11th hac1 passed over tlie 
northern portion of the Scandinavian Peninsula. m it11 central 
barometric pressure about 28.40 inches. 

The second storm of the month appeared on the 6th over 
New Mesico, to which pobitioii it probltbly aclvaiicecl from the 
estreme southern California coast. &hving rapidly eahtward 
this clisturbance reached the Iuicldle Gulf const on the morn- 
ing of the 7th, passed nortlieastwarcl to Lake Erie 1,- the 
morning of the 8th. and reached Nova Scotia by  tlie inoriiiiig 
of the 9th, with rapidly increasing strength. On the morning 
of the 7th the following message was telegraphed f m i u  Wash- 
ington to Weather Bureau statioiis in iiorthern Ohio, western 
and northern Pennsylvania, and New Tork : 

Heavy snow indicated for to-night in northern Ohio, westrrn Pennsgl- 
vania, western and northern New Yolk.  

Warning of heavy snow in northern Illinois am1 nortliern 
Indiana was sent froin the Weather Bureau office a t  C'hicago. 

The snowfall of the 8th was particularly heavy in the central 
districts of New Pork, where railroad trailis were delnyed. 

On the moriiing of the 9th two barouietric disturbaiices ap- 
peared, one over New Mexico and the other over the British 
Northwest Territory. By t,hr morning of tlie 11th these 
storms had united over Lake Rlichigan with a secunclary ~11s- 
turbance that appeared on tlie Texas coast on the morning 
of the 10th. Moving rapidly eastward the center o f  disturb- 
ance reached the C'anadiitii Maritime Provinces on the lBth, 
with barometric pressure about 29.00 inches. pasxecl north of 
the British Isles during the lHth, and reached the extreme 
northern coast of Norway 011 the 20th, with ceiitral barometric 
pressure about 2S.80 inches. 

The severed storm of the inoiith appeared over the south- 
ern Platem on the ZSth, and remained nearly stationary over 
that region until the 15th. By the morning of the 16th the 
center of disturbance had reached the middle Gulf coast, and 
another disturbance that occupied the lower Mississippi Val- 
ley on the morning of the 15th had moved to the iniddle dt- 
lantic coast. At  8 a. m. of the 17th the storms referred to 
had united o b  the southeast New England coast where the 
barometric pressure was below 28.90 inches. Passing slowly 
northeastward the storm center reached a position north of 
Scotland on the morning of  the 23d, with central barometric 
pressure about 38.60 inches, a i d  the barometei. continued very 
low over that region uiitil the dose of the month. 

While this storm \viis gathering over the southern Plateau 
a severe cold wave appeared in the extreme Northwest. By 
the morning of the 14th the temperature had fallen to 30" 
below zero in North Daknta. and the line of zero teinperature 
extended into Minnesota aud Nehraska and tlie central Rocky 
Mountain region. The inoveiiieiit of the cold wave was re- 
tarded by the area of low barometric pressqre in the South- 
vest, but by the morning of the 16th the line of zero tempera- 

ture had advanced eastward to the upper Lake region and 
southward into northern Texas. By the 17th practically the 
entire coantry east of the Rocky Mountains was under the 
influence of the cold wave, the line of zero temperature estend- 
ing into Kentucky and Tennessee, and that of freezing tem- 
perature to the Gulf coast. Killing frost and freezing tem- 
y r a t n r e s  occurred in Florida as far south as Tampa, and the 
iuiniiuum temperature a t  Jacksonville, Fla., was 28". 

The cold wave, heavy snow, and gales that attended this 
storm w-ere heralded in all districts by ample and timely fore- 
casts and warnings, that permitted railroads and transporta- 
tion companies in the central and northern districts, vegetable 
and fruit gromers in the south, and shipping interests of the 
Cfulf and Atlantic coasts to  adopt precautionary measures. 
From the 14th to 17th the temperature fell below freezing a t  
nmny points in southern California. Warning had, however, 
been given to orange growers. 

The folloning comments were made in connection with the 
c d d  wave of the lGth and 17th by the daily press of New 
Orleans, La. 

Tlie Daily States, of February 16. 1903: 
Reports re(-rived at the Weather Bureau office this morning show that 

the wariiingb were as uwal  timely. The watchfulness of the Weather 
Bureau, wheii rniirlitions are threatening, can not be too highly com- 
iiitwletl. for no severe weather condition6 reach this section without 
timely warning. 

The Times-Democrat, of February 18, 1903: 
The cnlcl wai e hrought unseasonalily cold weather to the Gulf coast. 

TIiil teniperaturc, frll to 46.7" at New Orleans, 2ioat Galreston, and 260 at 
C'trrpu.: Cliristi, which ih almost the exact degrees named in the warnings 
sent out 11) thr Weather Bureau. 

The Picayune. of February 18, 1903: 
The severest weather of the winter throughout the Southwest pre- 

\ ailed yefiterday nrorning. Owing to the forecaster's timely notice and 
warning tu planting iuterestb, sugar, truck. and orange growers having 

11 forrwaiuetl in  ainple time, there were taken the proper precautions 
for the frreze and swerr injury was merted. This forecast having been 
iiiiplicitlj lwlie\wl by the agriculturists of the district, who had occasion 
Inst gear t o  rely on Dr. Cline'h ai~uritte prediction, saved them many 
huntlretls of thoii~aiid:, of dollarb. When it ib considered that such low 
teniprrittures & I  nut o i ~ u r  in Fehruary more than once in eight or ten 
years, the srlct.essfu1 forwasting thereof, in every instance of their occlIr- 
renc'e. S ~ C ' R ~ S  much for the skill and efficiency of the Weather Bureau 
forecaster. 

Tlie following letter. dated February 21, 1903, was received 
by the Weather Bureau observer at San Antonio, Tes., from 
the president of the San Jose Truck Farin C'ompany: 

Gales of unusual severity prevailed on the north Atlantic 
coast of the United States during the 16th and 17th and in 
New England snow fell to a depth of 15 to 20 inches. 

The Boston Globe, of February 18, commented as follows 
regsrdiug this storm: 

The other Boston papers also made favorable mention of the 
dorm warnings and forecasts. 

The nest  and last important storm of the month advanced 
from Arizona to the niiddle coast of the Gulf of Mexico from 
the 3:?d to the 27th. and, moving thence northeastward, united 
h ~ r  the morning of tlie 28th with a storm that ameared over 
t i e  midclle M h o u r i  Valley on the morning of ice 27th, and 
inovecl thence over the upper Lake region by the morning of 
the %tb, with central barometric pressure about 99.15 inches. 
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Beginning on the 24th snow fell in the interior of the south- 
western districts. The snowfall was unusually heavy in north- 
ern New Mexico, southeastern Colorado, Indian Territory, ancl 
portions of western Texas. At Amarillo, in the Texas pan- 
handle, a total fall of 20 inches was reported. The snow- 
storm was followed by a cold wave of two days duration in the 
Southwest, with a minimum temperature of 10" a t  Amarillo. 

The heavy rains that attended the passage of this storm 
caused rapid rises in the rivera of the Southern States and the 
Ohio Valley, in anticipation of which general food warnings 
had been issued. 
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pared the various interests for the emergency, and rendered 
them valuable assistance. 

Warnings were issued during the month from time to time 
to all open ports on Lake Michigan in advance of approaching 
storms. Vessel interests were especially aclvisecl of the dan- 
gerous storms of the 3d-ith, T-8th, l-i-lEith, ani1 28th. These 
four storins were exceptionally severe, but no casualties of 
any kind were reported.-H. J. CSw, Pr(ftwor.  

DENVER FORECAST DISTRICT. 

BOSTON FORECAST DISTRICT. 

Heavy thunderstorms, a cold wave, a thaw, a heavy snow- 
storm, and gales of hurricane force occurred during tlie 
month. The most severe btorm of the month was that of the 
16-17th, when from 15 to 20 inches of snow fell over the 
district and gales of great force prevailed along the coast. 
Owing to the excellent work of the Weather Bureau, little if 
any damage resulted to shipping. The Bureau was highly 
commended by the press for giving timely warnings of tlie 
storm, thereby saving life and property.--J If< S m i f h ,  Forwud 
Ojiciul. 

N E W  ORLEANS FORECAST DISTRICT. 

Storms occurred along the Gulf coast on the l l t h ,  l(;tli, 
and 26th, for which timely warnings were issued. Bt 1 1'. ILL. 
on the 15th, when the barometer was falling over southeast 
Texas, Louisiana, and western Mississippi, cold-wave warn- 
ings were ordered for Arkansas, northern Louisiana, and 
southern Texas. The cold-wave warnings were extended to 
southern Louisiana a t  night. Reports a t  8 a. in. of tlie 16th 
showed freezing temperature to the Texas coast and indicated 
the severest weather of the winter so far, ant1 warnings were 
sent out that the temperature moulcl fall to 20' in the hug:nr 
region and to 24' to 26" along the Chlf coast. 0 1 1  Weclneh- 
day morning the temperature was about 24' to 26' d o n g  the 
Gulf coast and 20' in tlie sugar region. Seed cane and other 
products were protected geiierally.-I. Jf. C'li)??, Fortvwst 
Ojicial. ~ 

CHIUAGO FORECAST DISTRICT. 

The cold wave of most importance during the month devel- 
oped over the British Northwest on the 12th. However, it  
remained over the Northwestern States witliout clecided move- 
ment until the 15th. During the 15th ani1 1Gth it extendetl 
over the eastern and southern portions of the district. The 
movement of this cold mare was so tardy and irregular. cam- 
ing gradually falling temperatures a t  many points. that warn- 
ings were issued only in the eastern and northwestern portions 
of the district, in advance of a moderate cold wave which 
was approaching from the Northwest. Tliree severe storms 
crossed the district during the month, which mere attended 
by high winds and heavy snow north of their tracks. The 
first appeared in the Southwest a t  the beginning of tlie mont#li; 
it moved eastward ancl northeastward toward the Lake 
region, accompanied by heavy rain, snow, and sleet, reaching 
the latter section on the R d  and 4th. The second storm wits 
first noticed February 5 on the southern California coast. It 
followed nearly the track of its predecessor and crossed the 
southern Lake region on the 7th and 8th. The third also 
moved from the Southwest. It first crossed eastward to the 
lower Mississippi Valley, reached the Lake region February 
14 and 15, and was followed by a cold wave. Warnings were 
issued to all railroads and transportation companies in advance 
of these heavy snowstorms. and. although, traflic was main- 
tained only with great clificulty, the advance warnings pre- 

As a result of southwestern storins unusually coltl weather 
was a feature throughout the district, especially in the north- 
ern part. I n  C'olorado the month was not only the coldest 
February but also the colclest month in fifteen years. In anti- 
cipation of the development of a disturbance in the middle 
Plateau region, snow ant1 decidedly lower temperatures were 
forecast on the nioriiing of the l l t h  for the northern half of 
the district, and warnings of a cold wave were issued for Wyo- 
ming. The siiowfall in northern Utah was very heavy. On 
tlie following morning warnings of the approach of severe 
cold weather were sent to southern Utah ani1 western C'olo- 
raclo. Heiiiined in by the C'ontinental Divide and the addi- 
tional barrier of a high area, reenforced from time to time, on 
the eastern slope, the low area remained practically stationary 
in northern Arizona until the nfternoon of the 15th, a distri- 
bution of pressure that gave uniuterrnpted and abnormally 
coltl weather in Utah, Wyoiuing, and C'olorado untmil early in 
the niorning of the lGth, when a depression began to develop 
in southeastern Wyoiuing. This low \vas attended by high 
winds in Wyomiug and northeahtern Coloraclo, uncovering the 
grass for range stock, and a t  the same time drifting the un- 
packed snow into r d r o a d  cuts. On niany lines i t  was several 
clays before it was possible to resume trafic. The fair and 
coinparatively fine weather of the succeeding week was ex- 
ceedingly fortunate for range htocli wliicli hac1 been suffering 
severely from the cold and lack of feed, 1)ut where it was pos- 
sible to heed the warnings by gathering and feeding no losses 
were incurred. Snow in southeastern C'olorado and New 
PlIesico was forecitst for several clays 1)eginning with the 23d. 
The snow fall was unusually heavy in northern New Mexico 
and throughout southeahtern Colorado.-F. H. Bru)ide)dt(r!/. 
E; 1 rt w i  st O f i v  io I. 

- 

SAN FRANCISCO FORECAST DISTRICT. 

The month was an unusually (luiet one, as February is gen- 
erally a storniy month on this coast. Generous rains prevailed 
a t  the begiiining of tlie month over the southern nut1 central 
portions of the State, with h e a ~ y  snow in the mountains. 
Heavy frosts in souther11 C'alifornia ( J I ~  February 3 were accu- 
rately forecaht. Southeast storin warnings from S m  Francisco 
on February 3 were verified. Generous rain8 prevailed on 
February 4 in southern California and frost warnings were 
again verified. Southeast storin warnings were displayed along 
the coast on February 7 and were TTerifiecl north of Point Con- 
ception. At Point Reyes the mind reached a velocity of 74 
miles per hour from the southeast. Beginning about Febru- 
ary 10 a succession of high areas prevailed m e r  nortliern Cali- 
fornia and northern Nevada. A depression of inuilerate depth 
remained over Arizona ancl the valley of the C'oloraclo for uev- 
era1 clays. Killing frosts occurred generally north of the Teha- 
chapi on February 14, 15, 16, and 17 and temperatures below 
freezing were reported a t  mtiny points in the citrus fruit belt 
of southern C'alifornia. Ample warning of these frosts was 
given to the orange growers and extensive smudging was pur- 
sued. During the last d e c d e  of the month tlie weather was 
fair and pleasant a i t h  the exception of the 224  when a small 


